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DETAILED ACTION 
Remark 

• This Office Action is in response to applicant's response filed December 23, 2009, which has 
been entered in the file. 

Election/Restrictions 

1 . Applicant's election without traverse of Group II claims 24-41 in the reply filed on December 23, 

2009 is acknowledged. 

2. Claims 1-23 are withdrawn from ftirther consideration pursuant to 37 CFR 1. 142(b) as being 
drawn to a nonelected invention group, there being no allowable generic or linking claim. Election was 
made without traverse in the reply filed on December 23, 2009. 

3. Claims 24-41 remain pending in this application. 

Claim Rejections - 35 USC§ 112 

4. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

5. Claims 24-41 are rejected under 35 U.S.C. 112, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as the 
invention. 

The phrase "for particular application" recited in claims 24 and 41 is confusing and indefinite 
since it is not clear what is this "particular application". 

The phrase "determining a birefringence grating" recited in claim 24 is confiasing since it is not 
clear what physical structure is considered to be "birefiingence grating". Or it is not clear the 
"birefiingence grating" is consisted of what structure. It is also not clear what properties needed to be 
"determined" in order to form this "birefiingence grating". 



Application/Control Number: 10/566,264 Page 3 

Art Unit: 2872 

The phrase "determining a concentration grating" recited in claims 24 and 41 is confusing and 
indefinite since it is not clear the "concentration" is the concentration of what? It is also not clear what 
physical structure does the "concentration grating" have? 

It is also not clear what is the structural relationship between the "concentration grating" and the 
"birefiingence grating"? How does the concentration grating yield the birefringence grating? By 
definition, "birefiingence" means the material has different refi^ctive indices in different orthogonal axes 
of the material so that the light propagates along different axis of the material will travel at different 
speed. It is not clear how does the "concentration" (it is not clear the concentration of what), to even give 
birefiingence property. 

The scopes of the claims are also confusing since there is no logical and structural relationship 
between the "electrically controlled Bragg grating" and the "concentration grating" and/or the 
"birefringence grating". 

With regard to claim 30, it is not clear how does ht "growth solution" relate to the electro-optical 

crystal. 

With regard to claims 32 and 34, it is not clear how the "growth crucible" relate to the electro- 
optic crystal or the growth method. 

With regard to claims 35-37, it is not clear how the rotation of the electro-optic crystal could be 
rotated before the crystal is being grown. The rotation of the crystal is to achieve the temperature 
modulation in the growth process, it is not clear that before the crystal is being grown how temperature 
modulation is being achieved. There is yet any crystal to be rotated. 

Claim Rejections - 35 USC§ 103 
6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

7. Claims 24-41 are rejected under 35 U.S.C. 103(a) as being unpatentable over the patent 

issued to Magel et al (PN. 5,171,400) in view of the patent issued to Yin et al (PN. 6,563,985). 

Magel et al teaches, with regard to claims 24 and 41 , a method for producing periodic structure in 
an electro-optic crystal that is comprised the steps of growing the single electro-optic crystal by 
periodically changing or modulating the growth rate including the periodically modulating the 
temperature and pulling rate, (please see Figures, 1 and 2, column 4, lines 19-35, column line 41 to 
column 6, line 40). 

This reference has met all the limitations of the claims with the exception that it does not teach 
explicitly that the periodic structure formed in the electro-optic crystal by growth process is a comprised 
of a birefringence grating, a concentration grating and/or an electrically controlled Bragg grating. Magel 
et al teaches that the electro-optic crystal is lithium niobate (LiNbOa, please see column 2, lines 35-37). 
Lithium niobate it is known in the art that it implicitly has birefringence property. The periodic structure 
formed by growing the lithium niobate crystal that has different or reversed fenoelectric properties may 
form periodic structure with birefringent properties. The periodic modulation of the growth rate may 
certain result periodic concentration variation in the resultant crystal. This reference however fails to 
teach that the periodic structure is a grating. Yin et al in the same field of endeavor teaches to 
holographically written Bragg grating in lithium niobate crystal (LiNbOs, please see column 2, lines 29- 
40). This means that it is well known in the art to form electrically-controlled Bragg grating in the 
electro-optic crystal such as LiNbOs. It would then have been obvious to one skilled in the art to make 
the periodic structure caused by the periodically modulating the growth rate of the electro-optic crystal as 
periodic grating or Bragg grating for the benefit of making crystal growth method applicable to store 
electrically-controlled Bragg grating in the electro-optic crystal permanently. 
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With regard to claims 25-29 and 38-40, Magel et al teaches that the modulation of the growth 
temperature is achieved by laser heating process, (please see Figure 2A). The heating is periodically 
applied and similarly the non-heating or cooling is also periodically applied so that the growth 
temperature is also periodically modulated. The pulling rate is also periodically modulated with respect 
to the growth temperature modulation as shown in Figure 2C. Although this reference does no teach 
explicitly about the specific temperature changing rates as claimed, the modifications to utilize the 
specific rates would have been obvious to one skilled in the art, since it has been held when the general 
conditions of a claim are disclosed in the prior art, discovering the optimum or workable ranges involves 
only routine skill in the art. In re AUer, 105 USPQ 233. 

With regard to claims 30-37, Magel et al teaches to store periodic structure in an electro-optic 
crystal by periodically modulating growth rate by modulating the growth temperature and/or pulling rate. 
The periodical modulation of the growth temperature is achieved by periodically heating however it does 
not teach the temperature modulation can also be achieved by stirring the growth solution, rotating the 
growth crucible or rotating the crystal itself However one skilled in the art must know that by changing 
the crystal growth environment, such as stirting and rotation would cause additional energy to be 
delivered into or extracted out fi-om the growth environment which therefore would change the growth 
temperature. Such modifications would then have been obvious to one skilled in the as alternative ways 
to achieve the same temperature modulation. 

Any inquiry concerning this communication or earlier communications fi^om the examiner should 
be directed to Audrey Y. Chang whose telephone number is 57 1 -272-2309. The examiner can normally 
be reached on Monday-Friday (9:00-4:30), alternative Mondays off 

If attempts to reach the examiner by telephone are unsuccessfiil, the examiner's supervisor, 
Stephone B. Allen can be reached on 571-272-2434. The fax phone number for the organization where 
this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent Application 
Information Retrieval (PAIR) system. Status information for published applications may be obtained 
from either Private PAIR or Public PAIR. Status information for unpublished applications is available 
through Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR system, contact the Elecfronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO Customer 
Service Representative or access to the automated information system, call 800-786-9199 (EST USA OR 
CANADA) or 571-272-1000. 

Audrey Y. Chang, Ph.D. 

/Audrey Y. Chang/ 

Primary Examiner, Art Unit 2872 



